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. k APPLICANT Rhone-Poulenc Rorer Pharmaceutxcals Inc ‘ : k
P INAME OF DRUG Lovenox (enoxapann sodlum) Injectlon o . i ot
o TIINDICATION The treatment of a deep vein thrombosxs _ | 8
T USERFEE DUE DATE 2281998, e |

o :v.;PRIORITY CONSIDERATION Standard

"DOCUMENTS REVIEWED NDA Vol land Vol 15- 41 dated Fe

o STATISTICAL REVIEWER Wen-Jen Chen, Ph.D.

Rt ~.Pat1ents w:th acute deep vein thrombosxs (DVT) are treated in a hosp

- administered by continuous Intravenous infusion. Recent studi

L -_'DVT have shown that there ; is no loss of
- weight heparin (LMWH) is

;W1th LMWH in the management of patlents with acu

Thxs statlstmal review covers two
S 'sponsor submitted in support ’of t

l q'vﬂ'eff’lg

STATISTICAL REVIEW AND EVALUATION
NDA Supplement o

- B | a

NDA: 20:‘-}1f64/SE1' 0‘1’5 ;

b. 28, 1997 sponsors: '
documents dated Oct 8, 1997 and Oct. 23, 1997 ‘ =

e “.: MEDICAL REVIEWER This review hzs been dxscussed with medlcal oﬁﬁcer

o Nenad Markovxc M.D.

1tal with Standard Hepann (SH)
ies in hospitalized patients with acute
antithrombotic effi icacy when subcutaneous low molecular -

arin is an L. : ight 4500 Daltons) derived - o

§ submission is to establish the efficacy and safety of outpatient anncoagulant therapy

te proximal DVT.

pivotal studxes Study # CPK209] and Study# PK 529, which the
he claxm for the proposed mdlcatxon These two studies compnred




,the efﬁcacy and safety of Enoxap n SR
‘(Study# PK529) administered Subcutaneously wi unfracttonated Hepann admmxstered
f’mtravenously, in the treatment of lower extremtty deep vein thrombosis (Study# CPK 2091 and

1 Study# PK529), and lower extremxty deep vein thrombosrs assocmted with a pulmonary embohsm ,

'-'(Study# PK529)

“The | prtrnary efﬁcacy outcome vanable was the mcldence of recurfent venous thromboembolrc e
: disease within three months of randonnzatton Patlents ‘with symptoms or signs of recurrent venous s
' thrombosis underwent objective testing using a ‘combined approach of impedance plethysmograhy, = e
. duplex ultrasonography and venography. Patients suspected of havmg a pulmonary embolxsm were S
Sto undergo a lung scan or a pulmonary anglography - L N

2. 1 Back,,round Informatton}”

iy .:;TObJectxves The pnmary objecttve in’ thlS study was. torcompare the efﬁcacy and safety of an
S »_;*outpatxent antxcoagulant regimen consisting of a fixed-dose subcutaneous Enoxaparin injection with S
- astandard inpatient antxcoagulant regimen consisting of unﬁ'actxonated Heparin administered by- ;
_:fcontmuous intravenous infusion in pattents with acute proxxmal deep vein thrombosis. [Both
fEnoxaparm and Hepann were to be used on conjunctron w1th Warfann an approved treatment for
j’venous thromboembohc dxsease]l RN 5 e : R o

, tudy Desxgn Thrs smdy was conduoted as ‘a'; arallel-group, multr-center open-label andf]fj.;'g
- randomized clinical trial; This study was conductedt Canada from 1992 to 1994. Although this was = .

‘an open~label study, the study report indicated t at all outcome events (recurrent venous
it thromboembohsmandhemorrhage)were Judgedbyi entral AdJudtcanon Commrttee (CAC) whlch’f; SEb s
. ':?:_Was unaware of the treatment allocatton | Gl

' All pattents were assessed datly by the study nurse etther at the outpatlents thrombosxs cltmc or at - ‘:,f : .
. the patient’s home (foran outpatxent) orinthe hospttal for 1npat1ents Clinical laboratory evaluatxons L
, were performed on all pattents at study entry and at the end of study treatment SRR L

N . Study Populahon Pattents entered mto thls study rnust have had their deep vein thrombosxsf‘!'}" o
i eonﬁrmed by etther venography or duplex ultrasonography (lnclusxon Cntenon) U eE

S 'Patxents were exeluded from entry mto tlus study if they met any of the followmg exclusion cntena S
oL pre\nous hrstory of two or more eptsodes ofa deep vein thrombosns or pulmonary embolism; 2. -
presence of current active hemorrhage, active peptic ulcer disease, or familial hemorrhage diathesis; -
3. concurrent. symptomatxc pulmonary embolism; 4. had received more than 48 hours of
_f':'unfracttonated heparin therapy. for the qualifying deep vein thrombosxs, 5. inability to receive -
- outpatient heparin therapy because of associated: co-morbxd conditions or potential for non-
‘compltance, 6. inability to attend follow-up visits as an_ outpatxent because of geographic -
‘nccessnblltty, 7 known lnstory of Protem C or Protem‘S deﬁcnency, 8. pregnant or lactatmf7 i




: w*o\nien;'Q; women of childbearingfipo:teqtial who ‘We‘i ‘not covered by a médicaﬂy; r'e‘coz‘gnizcd‘
- contraceptive method; 10. unwiylklin'ngto give infonncd‘conys"ent; - i T

acute proximal deep vein thrdmboéisé G
 Enoxaparin 1.0mg/kg administered

n group) or the usual treatment of =

us intravenous infusion andadjusted
efined therapeutic range (inpatient

~ Treatment Assignment and Plan: Qualified patients with
- were randomly assigned to either a fixed dose subcutane
o twice daily on an outpatient basis (outpatient En
unfractionated Heparin administered in the hospital by

- to maintain the activated partial thromboplastin time
. Heparin group). - e

A total of SiOO'patienté ‘were raﬁdoiﬁized'imo} inpatient and outpatient treatment groups. The
randomization will be stratified by hospital center, by hospitalization status, and bi' method of .

dxagnosxs In the conduct of the trial, central randon i n‘was.pg:rfomxed through |

. Patients assigned to outpatient therapy received Enoxaparin 1.0mg/kg twice daily. The dose was

. based on body weight. Outpatients must have received Enoxaparin therapy for a minimum of five
~ days. Patients assigned to in-hospital therapy were adn the hospital where parenteral. :
 unfractionated Heparin therapy was begun. The unfractionated infusion was discontinued when the
~ tarpeted therapeutic range for the' International Normalized Ratio was achieved; however,
 unfractionated Heparin must have been administered for at least five days. Warfarin was commenced .-

- on the second day of Heparin or Enoxaparin therapy.

_ Follow-Up Visits: Follow-up evaluation was required for all randomly-assigned patients. Fromthe
start of the study until March 9, 1994, the duration of the follow-up period was six raonths following

~ the date of randomization. Since the assessments of the primary safety and efficacy measures were °.
“all completed within three months, w-up period was reduced from six months

& the duration of the follo
{0 three months. At monthly follow-up visits for three months
. patients underwent a history, physical examination,
- plethysmography. i e

after completing study drug treatment, o
laboratory testing, and impedance -

' Adverse Events: Adverse events were defined as any undesirable clinical event, whether observed =~
by the investigator, reported by the patient or elicited by general questioning, as well as those based
. on signs and/or symptoms detected during the physical e ation and clinical evaluation of
~ patients, between the fixst dose of study medication : ind final evaluation. All serious adverse events.
occurring during study treatment or during the follow-up period were to be reported to the Sponsor.. |

o :k.‘fPrimaiy"Efﬁ'chéy Parameter: The primary efficacy. parameter was the incidence of 'recur‘ren‘t,‘

- venous thromboembolism within three months (90 days) of randomization. A patient who had a
- recurrence of venous thromboembolism was considered a treatment failure.

( ~ Efficacy Assessment: The primary analysis was peffomicdgon;th‘e all-treated patient population,‘ ',
which consisted of all randomized patients who received at least one dose of study medication. A




secondary analysis was performed on evaluzble patients who completed the sudy inaccordancewith

- 2.2 Sponsor’s statistical analysis and results

Table 221 surnmanzes the demographnc i_:hérag:tcﬁStics for ‘thé 501 patié’htév included 1nthe al'lf-] gy
 treated patient population, T

__ Table 2.2.1 (Sponsar’s) Summary of Patient Characteristics for All-Treated Patients*
. Heparin -~ Enoxaparin . Combined =~
o Ne2sy L (N=MT) o (NeSOL)
o SN N (%):i

303 605
198 399

50 202 g 78
31 0 126 T s5 100
41 166 95 90
At 86 227 2420
~70to79years 54 213 s g 106 212

S 280years o o1giiouogp o769 35 0 oqq
- *: Extracted from sponsor’s Table 8, Volume 22.". B : :

 The baseline characteristics of age and sex were compared between the two treatment groups
- (Heparin and Enoxaparin) using the Chi-square test or Student’ s t-test. The results indicated that the
two treatment groups did not differ significantly with respect to age or sex (p=0.132 for age by two-

sided t-test; p=0.452 for sex by chi-square test). Results for the evaluable population were similar

to those for the 'all-tréated group.

S Analysnsof risk factors

- Table A.1 (Appendix A) summarizes risk factors for venous thromboembolic disease in the all-
treated population. A chi-square test was used to test for the treatment group comparability regarding

- risk factors. The results indicated that there were no statistically significant differences between the =

treatment groups with respect to risk factors at the 0.05 significance level (p=0.095 for Previous

- History of DVT or PE, p=0.325 for Recent Trauma, p=0.344 for Presence of Cancer, and p=0.472 .

- for Recent Surgery). Similarly, for the evaluable population, there were no statistically significant” - =

SN : - differences between the treatment groups with regard to risk factors.




 andtheupperlimitwas less than 3%,

Statxstlcalmethodology for fficacy 1alysi
For the all-treated and evaluablé patient

~ equivalence between the two treatments using a clinical delta of 3%. Based on this 3% clinical delta,

- limit of the 95 % confidence interval of the difference in mean incidence rates was greater than 3%

S treatment and strata (defined previously) for ‘bomifu',;gg,al‘x;;trcated;and evaluable patient populations.

T - The significance level of thé'ihtéraétidh‘cffg’c’t was @=0.15.

 Results of effieacy analysis

© Table2.2 (extracted from sponsor's Table 14 0f Volume 22) and Table 2.2.3 (extracted from Table
© B.5.2 of Volume 23) present the 'r‘ec‘:urre‘nkt»vepous.’t‘hr‘qxhbfgémbolic events by ‘teaﬁnen_tgrbup forall- =~

ey treated Patients and evaluable patients, respectivel

or eated and evaluable patient populations, the sponsor provided the incidence of recurrent |
' venous thromboembolism and'a 95 percent confidence interval for the differences in rates between i
 the Enoxaparin and Heparin groups. The primary objective of this analysis was to demonstrate: =~

: ‘théhéW’treatrn‘en‘t,"Enoxapatih;f'\'vasifb"'be. "c]aimCdﬁ‘s‘t’atistically‘equivalcnt?to Heparin if the lower =~~~

"i‘éble‘i;i.z"'(Spdhsdir’é) Recitii?fénf‘Ve‘n:oil‘x"sj'Thi'éinbdvémkbolic‘Outcome'fbr»Allz-:Treﬁfed'yP'ati‘ents Lo
ey e ~ Heparin(H) Enoxapaml(E) - | Treatment Difference
oN=2s4 | Ne2ar i e

| Moofpatient % |No.ofpatient % | @-E) Agmec L

Love 761 | 13 53 |iaw @mssy

pvyt 1455 o1 45 1.0'%’1;(»-2.75;-4.87)__‘._

oooEEY vy ey |y 04 |
___ DVTandPE | 1 o4 | 1 04 |

- 1: VTE - venous thromboembolic event; DVT - deep vein thrombosis; PE - pulmonary embolism,

i 3*;~~ASYm.~“~AS‘YImP‘°tic'f “




ccurrent Venous Thromboembolic Outcome for Evaluable Patients
Enoxaparin (E) | Treatment Difference -
- N=228 1%Diff - 95%

S ‘: Table223(Sponsor’s) R

No.of patient % | No. of patient % (H-E) Asym."C.L

S Bvent nooooiopraiiia ] -
_ None(Success) | 225 934 | 206 947 | S
ovre e 66 | 12 53 1.3%  (-2.90,5.65)
Ly S T | T e 1.0% (-2.89,4.91)
L ovrears | 1 0s |7 o4

: 1: VTE - venous thromboembolic event; DVT- deep vein.’ﬂirqmbosri‘s‘“;k PE'- pulmonary embolism. L
*:‘As‘y‘xn;fv'-yAsympt»qﬁc."‘jt;j‘~ B A R B R D S ST T e o

Table 2.2.2 indicates that 237 (93.3%) Heparin patients and 234 (94.7%) Enoxaparin patients did
 not develop recurrent venous thromboembolism, whereas 17 (6.7%) Heparin patients and 13 (5.3%)
. _ Enoxaparin patients developed recurrent venous thromboembolic events. In addition, the sponsor
~\.. 7 provided the 95 percent confidence interval to assess treatment differences between Heparin and -
~ Enoxaparin recurrent venous thromboembolism incidence. For the all-treated patients, the resulting =~
" asymptotic 95 % confidence interval for the treatment difference (Heparin - Enoxaparin) of 1.43
- percent was (-2.72, 5.58). Since the lower limit of the asymptotic confidence interval was greater
- than -3 percent, the sponsor concluded that the two treatments were statistically equivalent. =
. Furthermore, the sponsor emphasized that the result of the analysis for the asymptotic 95%
- confidence interval on the treatment difference (Heparin - Enoxaparin) of the recurrent incidence
- rates for the evaluable patients was similar to that of the all-treated patients. However, from Table
+2.2.3; we notice that the asymptotic 95% confidence interval for the evaluable patients was (-2.90%,
- 5.65%); the lower limit -2.90% is very close to -3%: the negative of the selected clinical delta.

For the all-treated population, the result of the logistic regression test showed that there wasno
- significant interaction between treatment and investigator (p=0.552). Moreover, the result of the
- logistic regression analysis indicated that the interaction between treatment and stratification factors
.. was also non-significant (p=0.518). Similarly, theses two interaction tests for the evaluable patients - :
“- were not significant (p=0.529 for the interaction between treatment and investigator; p=0.482 for the

interaction between treatment and stratification).

* Clinical Overview of Drug SafcfyThCalltreated ‘PkOPulatijOh Wzasanal):'l'ﬂfl for safety effects. This

- included 254 heparin patients and 247 Enoxaparin patients. Hemorrhage, coagulation factors,
. adverse events, and clinical laboratory values were monitored in this trial. The sponsor claimed that
v ( . ingeneral, with the exception of the significantly higher incidence of headache, pain, and insomnia R
. inthe Heparin group, there were no differences in any of the safety factors between the treatment




n rewewmg the bxostanstxcal sectxon of the submtssxon,»

vthe two sets of mformatlon requests

L Issue on the chmcal eourvalence analvsxs usmrz asymntotlc conf dence mterval

The asymptotxe 95% conﬁdence mterval'of the treatment dlfference (Hepann Enoxaparm) for the
‘all-treated patients shows that the lower bound (-2.72%) is greater than -3%, the: pre-specified
“clinical delta, and the upper bound (5. 58%) is greater than 3%. Therefore, based on this result, one = -

ffrom the cvaluable patnents also mdlcates that Enoxapann is not5mfenor to Heparm by 3% or more. -

-:‘ﬂ;:ﬁi,"However, the two Iower bounds (-2 72% and -2, 90%) of the asymptottc 95% conﬁdence mtervals
- calculated from the data of the: all-treated and evaluable patients, respectively, are close to -3%,

. ‘}‘than 7% for the two treatment groups in the all-treated patient population), this reviewsr performed - "

bound of the exact 95% confidence interval is -3.69% for the all-treated patients, which is less than =

~3%. Therefore; the exact tests show that the study result (Enoxapann is not mfenor to Hepann by’*‘f:
3% ormore) is not robust ] i Ear SR ’

5 (Study# 2091 and Study# 529), T

) 2. Issue on the selection of the clinical delta for Study# 2091,-5 st
3 Improper analysis on the first treatment period for Study#, 091 and L (RN

IRE 4 Insufﬁcxent analysxs on the Enoxapann Hepanmzed panents versus Enoxaparm non-Hepanmzed S

patlents : o , :

thxs statlstxcal reviewer made two sets of : :j
mfonnatton requests, dated 8/14/97 and 10/9/97, ‘with regard to Study# 2091 to clanfy some issues

ncountered in the review. This reviewer will first comment on the issue of the sponsor’s efficacy R
analysxs performed in the original subxmssxon and then on the 1ss f‘ s-‘of the sponsor s reSponses fromt i

“should only declare that Enoxapann is not inferior to Hepann by 3% or more. Sumlarly, the result S

especially the result for the evaluable patxents In addltmn, due to the low VTE recurrenice rates (less

. an exact 95% confidence mterval on the treatment dxfference (Heparin - Enoxapann) for the all- o e
treated patients to further assess the non-mfenonty of the Enoxaparin versus Heparin. The lower f

1 Issue on the actwe (Lovenox + Warfann) vs. acttve conu'ol (Hepann + Warfann) for both studxes : b i




. Llssueonthe active (Loveno H-"Warf_‘arfx‘ﬂ s, Za‘c‘:iijvve‘ cont
| (Swdy#209] and Study#520)

i s’pbn‘so"r’sRespon‘s‘e_’fi:

_ Inresponse to this reviewer’s concern about the effectivene, S
2091 and Study# 529), ~the ‘sponsor reported that non-pharmacological treatment of venous =~
~ thromboembolic disease was replaced by pharmacological therapy during the first halfof the20th
 century, and at the present time both Heparin and Warfarin are approved by the Agency for treatment

ss of Heparin in the two studies (Study#

- ofvenousthromboembolic discase,

whk g1 Thesponsor élsd responded thatdata pubhshed mthe1940s Sthéd the incidence of recurrence was
. between 31.4 percent and 51.7 percent for ' ‘ '

“.nRéview‘ei’s*‘Cdmment.'t'. .

~ Based on the historical evidence provided by the sponsor, the patients treated with Heparin and oral
 anticoagulants had significantly reduced recurrence rates When compared with the patients treated
Shbid with oral ‘antico‘a'gulants'aIOne‘Q; 'tréatéd with strict b¢d‘jr¢st;omy.; However, the patient population = -

tection of the clinical delta, the sponsor replied that in the
© 10 be enrolled. An equivalence approach based on 95%
alence (delta) was not unique. A 6% =

efinition of the equiv I
- Power calculations were made for delta =5% and delta =6%
and 95% powcr,:respec‘tiVely);; and for delta =2% and delta
er than heparin by 3% instead of being equivalent (92% and

i =3% if in fact Enoxaparin was truly bett
- 98% power, respectively).

; Thesamplesnzc was émiexidéd‘frdeOO p'atieht’s\ in the Origikna_lk‘pttbtbcol to 500 patients because of e
© new information that had been published in 1992 and 1993. The expected recurrence rate on Heparin =




. confidence intervals on the two treatment difference

; .f:}ff“r‘emaihéd'a'tféi%;}A,, él‘tagfi}gld&;zbe% Wéi‘s:sé'lgé’t‘ékd,ﬁb pows _kféélc‘ulré_t“idhé"Werézredbn?c‘uﬁderithé s
S altematxve hypothesxsthatEnoxaparm would betmlybetterthan hcp’a’rid b’y?3%.._’; ST

. Besides pfo"vidihg mfonnatlon on power andsamp]e size calculations, thc'sbon’SQf‘ should also have
- supplied evidence from historical studies to demonstrate the adequacy of the selected delta. i

e Sponsor’s Response

~ Inresponse to the comparison of the treatmen
- conducted the following odds ratio analysis. -

ents (VTE) were counted in this analysis if the
t discontinuation. An exact odds-ratios with their .
ervals were calculated using the L
results of the analyses on both all-treat

| dand evaluable
patients. o TR

Table2321(Sponsor’s)RecyrrenceofVTE thin 48 hours of treatment discontinuation s |
|| Population. Enoxaparin b.idd: | ‘Heparin Exact Odds Ratio with | Exact Odds Ratio o
b | Nree./Ntotal | Nrec/N total | 95%Cr - with 90% CI -

| AuTeaed [2 [ 247 [ 3 254 | 068(0:06-602) [ 0.68(0.08-443)]
L[gvaluable;} 2 | 1| 068(0.06-601) | 0.68 (0.08 - 4.42) ||

o *vrec.-recurremce, i = L R
N EST POSSIBLE

Instead of applying the 95% co > interval on the treatment difference (Heparin - Enoxaparin) =
to perform the clinical equivalence analysis as defined in the protocol for the two treatment groups
(Enoxaparin versus Heparin), the sponsor computed the 95% confidence interval on the odds ratios -
of Enoxaparin versus Heparin to compare the difference of the two treatment groups. This reviewer =
- therefore, computed the 95% confidence interval on the two treatment difference (Enoxaparin - 53

- Heparin) of VTE recurrence rates to perform the clinical equivalence analysis as defined in the = - B
- protocol. Due to low VTE recurrence rates, the exact method was employed to calculate the 95%
de ' . : (Enoxaparin - Heparin) of VTE recurrence rates =~
. for both all-treated and evaluable  patients and the results are demonstrated in Table 2.3.2.2, -

~ Reviewer’s Comment.

9 : :,}‘ =




